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Input procedure to the computer CPU is performed in following order. 

1) The card reader IDC is made to read the patient card with which the 
patient number was memorized. The patient number read with the card 
reader IDC is temporary stored in a register of the input control part IC, 
and is read out by the computer CPU and then stored in a desired memory 
area of the memory MEM such as a monitor ID area ID. It is apparent to 
input this patient number with data input keys located on the keyboard. 

2) The signals lead from the patient PT via the sensors SE are converted into 
combined signals such as the first lead, the second lead so on, a total of 12 
leads signals in different kinds with the matrix circuitry MX. The data 
switching circuitry DC is switched so that one kind of such signals is 
supplied to the computer CPU. It is apparent that the data switching 
circuitry DC is unnecessary if parallel processing is possible for the 
computer in the leads signals. It is further apparent that time sharing 
processing of the leads signals is possible for the computer, the data 
switching circuitry DC is equivalent to a time sharing processing unit. 

From the data switching circuitry DC, for example, the second lead signal 
illustrated in Fig.l is selectively inputted into the computer CPU. 

The second lead signal is sampled and digitized by one cycle of the second 
lead signal with hundreds of sampling rates by converter AD. 

The digitized original data is transferred to the original data storage area 
OD in the memory ME and stored therein one after another. 
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2) At that time, if an initial address storing data corresponding to the 
patient number in the original data storage area OD and the monitor ID 
area its range so on being described are read, it is possible to distinguish 
that what kind of data is memorized in which of the areas. 

If no such monitor ID area ID exists, the patient number corresponding to 
the head or foot of each patient's original data to be stored in the original 
data storage area OD is recorded (hereinafter referred to as patient number 
registration process). 

3) After a predetermined period, the period in which each lead signal expects 
at least 1 round, original data of the original data storage area OD reads 
out by the computer CPU and waveform analysis is performed. Such 
analytic result will be described based on Fig. 3. For simplification, 
analog signals are show in Fig. 3, actual data being processed is just 
digital data. 

The second lead signal show in Fig. 3(a) is differentiated in second order and 
made into the signal illustrated in Fig. 3 (b). Then, the maximum absolute 
value is detected among the second order differentiation waveforms (Fig. 3(b)). 
This value is detected by extracting the point at which the absolute value of 
each differentiated value is compared in for example a comparison circuit, is 
beyond a predetermined value, and serves as the maximum. Difference with 
the address storing the subsequent maximum values is calculated from the 
address memorizing the maximum value thus detected, and an interval of P 
wave (illustrated as RR in Fig. l) is detected. At that time, the wave height 
RAI of the original data at the position of the maximum value extracted by 
the second order differentiation is extracted as analysis data. Subsequently, 
the interval RR is divided into 6 equals based on the interval RR of R wave. 
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Then, scanning areas P, QRS, T (illustrated in Fig. 3 (d)) are determined by 
calculating addresses of positions RR/6 before and after from the position R of 
R wave. Waves illustrating cycle are divided into three groups such as P 
wave, QRS complex and T wave and analyze each wave. 

For each wave, initially, a position is detected so that values detected both at 
ahead and backward of the sampling point are below a predetermined value 
by sequentially shifting the sampling point. The value at the peak point of 
each wave and its position are detected (as illustrated in Fig. 3(e)). 
Subsequently, a position ahead of the detected peak point with little variation 
to the waveform (illustrated as a in Fig. 3(a)) and another position backward 
of the detected peak point with little variation to the waveform (illustrated as 
b in Fig.3(a)) are detected (see Fig. 3(£)X 

A function of a straight line passing through a position a at which P wave, Q 
wave, S wave and T wave reach a predetermined level and a position b is 
generated. A position, where the difference between the value of each 
sampling point of the straight line and that of corresponding waveform 
become the maximum, is detected. If each of the detection points exits at 
ahead of the peak points of the each of the areas P, QRS and T illustrated in 
the Fig. 3(d), these detection points are set as starting points ST, and these 
detection points are set as end points SP if the detection points exist at 
backward to that points (illustrated in Fog. 3g). 

The start point of Q wave and the end point of S wave alone are detected 
since variation of each wave within the area of the QRS complex is large. 
Further, the start point of S wave is either used as the end point of the S 
wave undetected, since the T wave is adjacent to the S wave. 

When the start points and the end points of each of the waves are detected 
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as described in the above, wavelength, duration of waves and so forth shown 
in Fig. 1 are detected in accordance with address of the start points and the 
end points thus detected values. 

Characteristics of cardiograms analyzed with analytical functions as in the 
above described manner is provided to and recorded in the analysis data 
storage area DD of the memory. At that time, needless to say, the patient 
number registration process performed for recording the original data may 
also be carried out similarly to the process when original data is stored. 

4) The measured vales are extracted from the analysis data storage area DD, 
the extracted vales are converted into information in the Minnesota code. 

In the table TBI, the Minnesota code representing feature of each wave 
within a single phase period corresponding to ratios of values indicating wave 
height of each wave or the wave interval between each wave shown in table 1, 
and each data analyzed at the above-mentioned step is coded with reference 
to this table. 

Table l: 

Rear wall code conditions lead wave 

Minnesota codes being judged under the conditions are stored in a 
Minnesota code area MC of the memory MEM. 

5) Substantially, such Minnesota codes the measured data are judged with 
the judgment function DV2 based on the table TB2. 

Each of the Minnesota codes, measured values, for example, the vale of 
STDEV shown in Fig. 1 and name of disease are correspondingly stored in 
the table TB2, and the judgment function DV2 searches and judges the 
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corresponding name of a disease. The data representing the name of disease 
thus judged is stored in the judgment data storage area DI. 
Throughout the steps l) to 5), the original data analysis data, Minnesota 
codes based on the analysis data (hereinafter referred to analysis data, 
including both the analysis data and the Minnesota codes) and judgment data 
are prepared within the memory MEM. 
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